CHAPTER  XV. THE CYANIDE PROCESS.   CHEMICAL REACTIONS.
Introduction,—The cyanide process will always be indissolubly connected with the names of its discoverers, J. S. MacArthur and the Forrests. The solvent action of potassium cyanide on metallic gold and silver has long been known, as is pointed out below, p. 323, but it was believed that the use of an electric current in conjunction was needed to quicken the action, which was otherwise too slow to be of any practical value. Until the surprising results of the MacArthur-Forrest process, as it was called for some years, were made public, metallurgists were all disposed to condemn the use of cyanide as a solvent for gold in ores as being chimerical, on account of the instability of potassium cyanide and the slowness of its action on gold, combined with its high cost and poisonous character.
The first attempt at the direct extraction of gold by the use of cyanide was made by J. H. Rae, who took out a patent in the United States in 1867 for a process dependent on the removal of gold and silver from their ores by the combined action of a " current of electricity and of suitable solvents or chemicals," such, for instance, as cyanide of potassium, the gold being simultaneously precipitated on copper plates by the electric current.
In 1885, J. W. Simpson, of New Jersey, proposed to treat ores containing gold, silver, and copper with a solution containing 3-0 per cent, of potassium cyanide and 0-19 per cent, of ammonium carbonate. Copper was to be dissolved at the same time as the gold ; if silver was present also, an addition of common salt was made. The inventor appears to have believed that, by using carbonate of ammonia, the necessity was obviated of employing an electric current, in conjunction with cyanide of potassium, in order to dissolve the gold. The precipitation of gold was effected by " a piece or plate of zinc.:' The process was not tried on a large scale.
In 1886, however, a series of experiments on wet processes of treating gold ores was begun by J. S. MacArthur and E. W. and Wm. Forrest in Glasgow,1 and it was entirely owing to their energy and skill that cyanide of potassium was successfully applied in practice to the treatment of gold ores. Their process consists essentially in attacking gold and silver ores with dilute solutions containing less than 1 per cent, of KCy, caustic soda or lime being added to ores rendered acid by the oxidation of pyrite, and then in precipitating the precious metals by zinc shavings. This process was introduced at Karangahake, New Zealand, in 1889, and near Johannesburg, in the Transvaal, in 1890, and has now passed into use in all parts of the world. Its success is complete on many ores, and its extension has become very great, partly at the expense of the chlorination process, and partly in treating the tailing of ore which has been crushed and amalgamated. Such tailing was
1 MacArthur and R. W. and Wm. Forrest, English Patent. 14,174, Oct. 19,1887; 10,223 of 1888.
21e speed of leaching, which is otherwise excessively slow. A small percentage of sulphur is also removed. The vats are 60 feet long, 12 feet 6 inches wide, and 5 feet deep, and hold 100 tons of ore. They are made of concrete lined with neat cement, which in turn is covered with pitch and tar applied hot. There are sixteen of these vats. The filter bed
